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• Th. present Invention relates to a method end a device 

• fon.in, a pUna. f ie^i.Xe web into a «iUpeiPle tubular 
3nape defined Py the surface of V for^in, .endre. aPou^ * 
.^.cessive increments of said v,eb are wrapped, whereafter the 
adjacent edges of each increment, which extend longitudinellv 

,4.«^ +ft oarh other to constitute a 
of said mandrGl, are connected to each otner . 

longitudinal serin, of the tube thus produced. 

Tl.. invention is more particularly applicable to the 
forming of tubing from-a continuous web of heat-fusible 
material, such as plastic or a laminate of plastic, metallic 
foil, etce, which tubing is then to be cut into body-size 
lengths used in the manufacture of collapsiblo tube con- 
tainers. 

Plastic tubing for making collapsible container bodies 
can be manufactured in a humber of ways.- One of the most 
economical v;ayc has been to form the tub.. - by continous 
. extrusion, and this is the technique ordinarily practiced 
where the tube body is made entirely of plastic, e.g., poly- 
ethylene, polyvinyl chloride, etc. Another technique is to 
form th. tubing fron a .-apply of fUt web stock by progres- 
sively foldir.n tho web around a forming horn or mandrel and 
ceaminoits eJgos together. This latter technique has particu- 
lar utility and advantages in the making of container bodies 
of laminsced construction comprising .one or more plies of a 
thermoplastic nBterial and one or more layers of a barrier 
materia, such cs metallic foil. This enables the use of a 
wide r.nge of plastic films having special physical and che- 
n^ical characte; Hies, and also permits greater versatility 
in certain of the important secondary operations of collap- 
sible fjbo body manufacture. For example, pre-printing of 
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• tne nat body .to.., eith.r on the b.rrlex layer or on one of 
the plastic film., enables greater versatility and selection 
1„ decorative artwork and ordinarily is faster and therefore. 
„„.e economical than printing ofi the preformed tubular bodies- 

. The present invention is aijned at providing • 
particularly economical and efficient method of an apparatus 
for continuously foxing a flat web, which may . be of the 
above mentioned laminate construction, into a tubular shape 
Which may than be cut into a plurality of collapsible tubular 

container bodies* 

The method according to the invention is characterized 

in that it comprises the steps of ; 

- continuously feeding said web along said mandrel in 
the direction of the longitudinal axis of said web, one face 
of the latter being in contact with the mandrel surface , 

- continuously feeding, at the seme time and in the 
same direction, a flexible elastic band-like sheet member 
having a width slightly smaller than that of said web, one 
face of «id Sheet member being in contact with the other 
face of s»id web. and the longitudinal axis of said sheet 

• member substantially coinciding with said longitudinal axis 

of the web, whereby said sheet member covers a major central 

4 portion of said other web surface, while two opposite longi- 

tudinal marginal portions of said web remain free of said 

25 sheet member ; 

guiding the other face of s.id sheet member so as 
to apply the latter together with said web around said man- 
drel, whereby the successive web increments fed along said 
. mandrel are formed into tubular shape while said free marginal 
30 ^ web portions. extend along a longitudinal mandrel- zone in 

closely odjacent relation with respect to each other ; 
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• . and bonding th, ,u=c«slve in=r.™nt. of eald adja- 

,„,..,ina. wet porUons to each other du^in, th.i. 
. ai.pla=..er.t .lortfl said longitudinal mandrel zone- 

Tho device for carryln, out the above method according 
to tne invention co.pri.es . forcing mandrel and moans for 

, „ th» latter a web to be formed into tubular 
feeding along the latter <■ wi-u 

snape about said mandrel, and, la characterized in that said 
«eb feeding neana are adapted to feed the web continuously 
.„d in the direction of the longitudinal axle of the web in 

* 4.v,o 1 =tter engages the peripheral 
such a way that one face of the latter engag 

3..f,ce of the mandrel, a fle^ble elastic band having a wrdth 
smaller than that of said web being fed by band feeding .ana 
,n a direction and at a speed egual to those of the web feeding 

face, and the respective longitudinal axes of said band 
and said web substantially coinciding with each other ; said 
mandrel being located within a guiding member a concavely 
,u.ved guiding wall of which coaxiaUy surrounds a »ior 
ponion of the periphery of said mandrel so as to define there- 
with a guiding passage having a radial width substantially 
e,ual to the combined thicknesses of s eld web and said band, 
,0. guiding said band together with said web along said 
«ndrel and applying them to the periphery thereof , bonding 
„eans arranged along the remaining minor longitudinal portion 
of the mandrel periphery which is not surrounded by saxd 
guiding wall, for bonding to each other the opposed Ion- 
,Uudinal marginal portions of said web. which are displaced 
in Closely adjacent relationship along said minor mandrel 
periphery portion* 
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• N».etou9 other features and advantage, of this 

invention vlU beco»e apparent fr» the following deacrlp- 
tion whioh, ta.en in connection with the accompanying 
drawings and appended clai»a, particularly sets forth the 
„.ious novel features of the Invention in a preferred 

embodiment thereof. 

Referring to the drawings : 

view o"f one form t»r meiehin©, 
- Fig. 1 is a perspective view oi « 

„i,n parts bro.en away, for practicing our invention , 

. Fi,. a li a top plan view of a portion of the 
machine illustrated in Fig. ,. partially shown in section. 

. Fi9. 3 is a fragmentary longitudinal side view, „ 
• p.xtlally in section, of a portion of the machine; 

. Figs. 4 and 5 are fragmentary sectional views, on an 
f enlarged scale. ta.en substantially on lines 4-4 and 5-5. 

respectively, of Fig. 3. . . 

r^n 1 there is illustrated a 
Referring now to Fig. U ^"^^^ 

of annaratu? for carrying out 
preferred or exemplary fom of apparat 

^^wiocQ flexible belt \0f 
our invention. This conprisos an endless 

.f ieather or elasto„eric material, entrained over a plu U Uy 

• ef .tationary rollers n-,6 Journaled in a fra.e (not shown), 
see or all of which rollers .ay be adjustably counted xn 

# suitable bearings to enable adjustment :in the tension an 
disposition of the belt. RoUern is a driver roller and 
is » upled with a suitable .otor and speed control unit 
(not Shown) for driving the belt at a selected speed. 
T^e renaming rollers 12-,6 are idler or guide rollers, 
with rollers 14 and ,5 b eing counted at the lead-in and 
lead-off ends, respectively," of a tube fo^in, unit 
.e'nerally designated ,7, hereinafter to be described. 
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Also mounted to the f r^c at the lead-in end of the 
apparatus is a spindle^ 18 which supports a coil or roll 19 
of web material W from which the tubing is nade. Tni^ web 
material may be an all-plastic film or a laminate of several 
layers of thomoplastic films and barrier films, depending, 
of course, .n the construction of tubing which is desired to 
bo forced. By way of illustration and not limitation, web W 
will be taken throughout this description as referring to a 
laninate of two fil^s of thermoplastic of like or dissimilar 
n^.terial-; with an intermediate barrier layer of n^tallic foil. 
While forming no part of the instant' invention, a laminated 
■ v;eb of the type referred to customarily is formed by conti- 
nuously extruding the two thermoplastic films onto the 
opoosite surfaces of the intermediate foil layer. In such 
an operation, printing and other decorative indicia .ay 
be applied either to the foil or to either side of one of 
the thermoplastic films, whichever is preferred, v^ile these 
filras are in the flat and before bonding together into the 
laminate web IV. Ordinarily, a larger web of several body- 
-size widths ^uld be made by this procedure and then slit 
into individual webs W and rolled into coils 19. It is 
envisaged that, for certain operations, it may be desirable 
to form the tubing from the web as it comes directly from 
the extrusion-lamination operation. In this case, the web W 
would not be rolled into coil form and, therefore, the spindle 

ia could be dispensed with- 

Whether supplied directly from an extrusion-lamination 
operation or from coil 19. the web W is fed over a guide and 
tensioning roller 20 and into overlying frictional engagement 
with belt 10. The width of the web is slightly greater than 
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* that of belt 10 so that the opposite longitudinal edges, 

and w^, extend beyond the edges of the belt. A force or 
pressure roller 21 directs the web firmly against the belt so 
that the web is fed by and at the same speed as the belt into 
5 and through the forming unit 17. The web is formed into 

tubular configuration -ind seamed in the foming unit by a 
seaning unit generally designated 23, in a manner next to 
be described, and exits from the lead-off end of the unit 
. as a fully formed continuous tube T. The bell: lO then separates 
,0 frc^ the tube as it returns over roller 15, and the tube 

continues on to a cutter unit 22 which cuts into body-size 
^ lengths. 

• The forming unit 17 comprises an elongate horn or 
mandrel 24 supported in cantilever fashion to the frame of 

• the apparatus on a heavy bracket 25 (Figs. 2 and 3) and a 
forrdng block 26 to the top of which is fixed a guide plate 27 
,,ving a longitudinal slot 28 extending from the lead-out end 
for substantially its full length. The block 26 and plate 27 
.re interiorly contoured with a generally cylindrical surface 

^ 29 .nd, as a unit, provide a hollow men±>er concentrically 

• surrounding the mandrel 24. The diameter of surface 29 is 
greater th-an that of the mandrel an amount substantially 
twice the thickness of bolt lO and web W so as to allow the 
frictionnally engaged belt and web to enter the space 
therebetween. The contour of surface 29 of the forming block 26 
and guide plate 27 is not truly cylindrical for a portion 
of their length at the lead-in end, but for reasons that 
will be more fully explained as this description proceatds 
these members are appropriately interiorly shaped so th.at 
the wQb W is progressively folded about the mandrel andE 
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sij.d as It is fed th.re.long by WU lO. 

sealing unit 23 comprise, an c.terlor endles, paling 
...a 30, an interior ondies. sealing band 3,. an exterior 
..ater bar 3a; an interior Heater .ar 33 carried by nandr 1 
(Pig. 5), both preferably electrically heated, and a cooling 
.„it 34. all operably arranged In longitudinal order along the 
forcing unit ,7 to press and fuse the opposite longitudinal 
edges «, and of «eb « together into a continuous sea. 
and cool the seam to a permanent set. 

Extezlor band 30 is entrained over a pair of rollers 35, 
35 on. Of v-hich is driven and the other an idler roller. The 
.oucrs and exterior band arc so arranged that the lower race 
Of the bsnd passes into and operates within slot 28 provided 
in plate 27. The exterior band preferably is of thin flexible 
steel h,ving its exterior surface .coated with a layer of non- 

. , .V, "Tpflon". to prevent sticking to 
-r-dhorent nuterial, such as Teflon » v 

.r.A -.fi the sean S is being pressed toge- 
the hcitcd edges and.W2 as tne sea..> 

thor .ind fornied. 

interior band 3, operates interiorly of the tube being 
fo^ed ,nd, accordingly, is arranged to .ove In close confor- 
mity with the exterior surface of .androl 24. At the lead-in 
end of the torr^inc unit, the interior band is entrained over a 

lead-out end, interior band 31 maXes a sharp turn around a 
.oiler 40 (fig. 2) runted in the free end of n,andrel 24. 

The upoer race of the interior band runs within a 
Shallow longitudinal groove 4, formed vdthln the upper 
.urf 'CO of interior heater bar 33 embedded in mandrel 24 
(Fi, 5) Rroove 41 continues roarvardly beyond heater bar 33 
to roller 40 at the free end of mandrel (Fig. 2) and, there- 
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foro, is foxmod in tho upp.r surface of. the ™and«l proper for 
this distant. Th. depth of groove 4, is such that the upper 
surface of the band 31 substantially coincides with tho peri- 
pheral surface of the mandrel and for,«s therewith a smooth, 
i uninterrupted continuation of tho interior forming surface. 

The lower race of the interior band returns to the lead-in 
end of the rnandrel in a longitudinal groove 42 formed in the 

bottom of the mandrel. 

Because of the rigorous fU-xing which interior b.nd 31 

0 .ust sustain to enable it to operate within tho confines of 

. the mandrel and negotiate the rather sharp turn over roller 40. 
it preferably is constructed of an elastcmeric material capable 
* of withstanding the prolonged stressing involved while also 

being a fairly good heat conductor. Fibreglass has been found 

1 satisfactory for this purpose, and band 31 formed of this 
materiel also m.y be impregnated or coated on its exterior 
surfoce with "Teflon", like exterior band 30, to prevent 
sticking to the heated edges and w^ of the web W. 

'specific reference now is made to Figs. 2 and 3 where 
^ the several eler.or.t. n.king up the foming unit 17 are 

' illustr.-.tod, P rtly in slightly e)eagger!,ted proportions and 

rolotionships for a cle.rer and more specific explanation of 
i their construction .nd function. Mandrel 24 is shown formed 

at its lead-in end, where it joins with mounting bracket 25, 
25 with a sn.ll diameter portion 24a vyhich extends a predeter- 

nuned ciictance rearv^ardly and merges with a portion 24b of 

larger diameter. 

This latter or reaiv/ard portion of the mandrel 
corresponds in diomoter to the inside diameter of the 
3Q tube T to be formed thereon and is of this size for the 
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* remaining longth of the nandr.l. In other words, mandrel 

portion 24b corresponds in sieeto the ultimate size of 
tube T, whereas forward portion 24a is undersized with respect 
to the ulti^rto Size of the final tube shape. Shown exaggerated 
to illustrate this construction, portion 24a actually is 
' smaller than portion 24b in diameter by a matter of only 
a few thousandths of an inch, e.g. 0,020 ^ 0,030 inch. The 
joinder between these mandrel portions 24a and 24b of slightly 
ciissimilar diameter is effected by a short tapered portion 
) 2^ vhich, in reality, is not so nearly and abrupt joinder 

as the drawings here illustrated- 
^ Forming block 26 and guide plate 27 are similarly 

constructed so that their interior surface 29 conforms, with 
slightly geater dimensions, to the different diameters of 
I mandrel portions 24a and 24b. In addition, ^the forwardmost 

end of block 26 is interiorly countered with a tapered sur- 
face portion 29j which converges inwardly to a cylindrical 
surface portion 29b surrounding small diameter mandrel por- 
tion 24a. This converging surface portion of forming block 26 
progressively translates each successive increment of web W, 
and. of course, belt 10 on which the web is frictionally car- 
ried, from a flat condition to the desired tubular configura- 
tion while simultaneously bringing the opposite longitudinal 
edges w^ ond wj into loosely overlapped^. relation. As herein- 
before mentioned, the width of belt 10 is less than that of 
the web IV. Thus, although, the belt 10 is made to conform 
to the web as both pass through the forming station, the 
opposite longitudinal edges of the belt always remain spaced 
away from the edges^w^ and Wg and the progressively folded 
wQb. For the remaining length of block 26 and plate 27, 
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..axwardly of n,,ndxel portlo.:2^Lthe surrcundin,,|urf.oe 
portion 2?= IS of . ii^etir corresponding. in the ^™. / ^ 
relation, to maRdrel Rprtion:24b.rf Urger dlametei^, ., 

Thu= . web W and belt .-,10 lare golded through th^ f= ming 
unit and , in so doing. are;pr6gr.Si«lyJolded into: tubular 
configuration, first along conysrging >urfa=e portion 29a^ 
th.n into tight conformity with*'Sall diameter mandrel portion 
24a, and finally along nandrel portion 24b where the folded 
„eb is finally and accurately.sizod and its overlapped edges 
fused together. To assist in,ehap,ing the web and bringing 
it to accurately sized confoimity with mandrel poitlon 2%, ^ 
a plurality of hour-glass rollers ,43 moy be mounted at spaced 
intervals along forming blo.clc 25 in, peripheral conformity _ 
with cylindrical. surface por;tlon,.i29o. ja, 

The reason for'this special.,and novel construction . 
of mandrel 24 is to"&Ultate the^accurate sizing of the + 
„eb W as It is progressively formed on the mandrel and, in 
this same connection, to ensure the accurate and proper lap- . 
ping of edges w, and to form ,seam,S. this result is 
illustrated perhaps best in Figs; 4 ahd 5. As the web W, 
rolled within belt 10, passes over the forward mandrel 
portion 24a (Fig. 4), each increment of the web is shaped in 
tight Sliding conformity with this portion of the mandrel and 
its edges w, and w^ ,-,re overlapped an amount slightly in e«ess ■ 
Of that which they ultimately ass»e as the web proceeds 
along the mandrel. At ■approximately -midway of mandrel 
portion 24a, both the ^exteSor bahd 30 and the .interior band 31 * 
nave come into engagement, with the outer and inner ed^e mar- . , 
gins, respectively, of the web. At this-point, the lower race 
of the exterior band and upper race of the interior, band are 
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running paraUel .to , each,ot^^ on ..tl^^,.bai^ :-|| 

is such that the contiguous ;overlap^^^^ margins;, are 

tightly gripped together by those band races. 

This slightly uncieraized incroment of wob W, 
b fully folded into tubular shape and with its overlapped edges 

tightly gripped between the^ sealing ;.bands, next moves-^onto ^ 
large diameter portion of the mandrel (Fig. 5). Here, tho 
undersized tubular increment is "expanded" or drawn out to its 
final size and overlapped edges and brought into their 
10 final position for seaming/ At -this time, the lower^«^ 

the exterior band 30 is runnfng'ln direct contact vlth the 
# heated face of exterior heater bar. .32, and the upper race of 

interior band 31 is running in groove 41 in direct contact 
0 with interior heater bar 33. Heat is transmitted from: these 

15 heater b-7.rs directly through the interposed band races to 

the lapped edges of the web W. It. is for this reason that 
both, bands 30 and 31 are made of a material of good thennal 
conductivity. 

Heater bare 32 and 33 are of sufficient length to 
IP ensblG- the overlapped edges to be brought to fusion tempera- 

ture during tho time interval that .the edges for each.^incre- 
^ mental length of the web, moving at a predetermined linear 

speed, are present betwdcn the bars. Tho bars are ^jpropriately 
spaced apart from each other an amount just sufficient to 
5 accommodate the combined thickness of the overlapped edges 

and tho two races of the sealing bands. As such, the bars 
actually exert pressure against the', bands so that the..over- 
lapped edges are tightly pressed together as they fuse. 

The now fused edges, still tightly, gripped between 
:> scaling bands 30 and 31, continue on along mandrel 24 to a 
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cooling zone. This cooling zone is, maintained by cooling 
unit:'34 which is disposed rearwardly of heater bar 32 and 
in longitudinal engagement with the lower race of band 30 
in substantially the same relationship ..v/ith the band and lapped, 
edges w> and w^ as is the heater bar 32 with the preceding 
increment. Cooling unit 34 is. proyidedywith suitable|internal 
passages (not. shown), through v/hich ■ a suitable refrigerant is 
Circulated via an inlet conduit 44 and outlet conduit 45. 

In addition to. cooling unit, 34, the rearward end of 
mandrel 24. for a length coextensive with the length of unit 
34, is also internally chilled to facilitate cooling and 
setting of seam S. Internal cooling passages may be formed 
in the mandrel proper or an insert bar with suitable passages 
rmy be set in a groove cut in the mandrel surf aae much in the 
same manner as interior heater bar 33, Which'aver the case, 
these passages are disposed close to the mandrel surface in . 
longitudinal parallel relation with the upper race of::inte- 
rior sealing band 31, and are connected with an inlet passage 
46 and an outlet passage 47 extending .from the le ad-in end 
I of the mandrel and which connect with a suitable supply of 

refrigerant. Heat is extracted from the fused seam S through 
the lower race of exterior band 30 and the upper race of 
interior band 31 by the chilled contacting surfaces of the 
mandrel and cooling unit 34. 

The tube T then emerges from the lead-out end of 
the forming and sealing units with seam S solidified ira a 
permanent state. Forming belt 10 -separates from the novwf'.fi- 
nished tube and begins its return run around roller .15. 
Tube T continues onto the • cutting -unit 22* where it IS 'Ctut 
into body-size lengths. v-. 
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Poth the. eslterior heater bar 32 and cooling unit 34 ^ 
may be movably mounted on suitable actuating cylinders or 
other mechanisms (not shown) so that, during .periods of 
shutdown or inactivity, these members may be shifted upwardly 
out of engagement with the lower raco of band 30, 

Due to the relatively close spacing between the sur- 
face of the mandrel 24 and surface 29 of the forming block 26, 
it may be desirable to lubricate these surfaces to facilitate 
the passage of the web W and the encircling belt lO passing 
therethrough. It has bban found particularly advantageous 
to maintain air films between the mandrel and the web and 
between the belt and the foming block to reduce the friction 
due to this close spacing. As illustrated in Fig. 5, a 
satisfactory arrangement for providing a lubricating film 
on tho mandrel surface is in the form of a central, passage 48 
running the length of the mandrel and communicating with a 
source of air (not shown), from which passage radiates a 
plurality of smaller passages 49 spaced -ilong the mandrel 
2nd opening onto the mandrel surface. Sinilorly, the forming 
block is provided with a plurality of longitudinal passages 50 
rppropriately circumf erentially spaced about the mandrel, 
and con:nunicating with a source of air which msy be the 
ssmo ^3 that which supplies air to the mandrel. From these 
passages 50, smaller passages 51 spr.cod cX cippropriato inter- 
vals along the length of the mandrel open onto forming 
surface 29. Air r.t relatively low pressure is emitted from 
passages 49 and passages 51 to provide thin lubricating 
films encircling the mandrel beneath web W and encircling 
the belt 10 to the inside of surface 29. In tl-.is ncinner, the 
web and belt wound upon the mandrel pass freely through the 
length of the forming block 26 with a miiiimum of frictional 
resistance . 
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It is desirable that force roller 21 bs positioned with 
respect to the longitudin.^1 axis of the mandrel 24, so that 
undue local stressing and crov/ding of the web W as it takes 
shape around the mandrel is avoided, because of the progressi^ 
5 vely converging pattern of the fold from the flat to tubular 

shape, it is apparent that the web W would tend to be stretched 
more along longitudinal lines closer to its edges that in its 
center. To avoid this, it is desirable that roller 21 be posi- 
tioned so that this tendency to* be stretched is equally dis- 

10 tributed or neutralized throughout the v;idth of the web. In 

one instance, satisfactory results were obtained where roller 
21 was positioned so that its lower, edge was in a plane passing 
over and tangentially to the upper surface of mandrel 24. In 
effect, this positioning ensures that all tranSverse portions 
in every increment of the web approach the surface of the man- 
drel at subs trintially the same angle of convergence so that 
the local stretching of the web as it is folded is distributed 
over its v/idth between edges w-| and Naturally, it is prefer- 
fed to hnve roller 21 .-^nd l£id-in roller 14 adjustable to enable 

20 the greatest possible control over the approach attitude of 

^ the web. Also, roller 21 may be shaped with a greater diameter 

at its center than at its ends, as illustrated in Fig. 1, to 
give the web W an initial transverse bow or curvature as it 
approaches thie mandrel^ 

25 It is thought th^.t the invention nnd m.my of its 

.".ttend^nt :dv-ntogGS will be understood from the fore^ 
going description r.nd it will be .^.ppnrent tfiat various 
clianges m-ny be mcide in the fonn, construction, nnd arrangement 
of parts of the "apparatus mentioned herein and in the steps ^ 

30 ond their order of accomplishment of the method described 
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heroin, without departing from the -e pi B i ' t un d- scope of the 
invention or sacrificing oil of its material advantages, the 
opp.-.ratus ond n^ethod hereinbefore described being merely a 
preferred embodiment thereof. 




» 
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1 ^ H method for forming a planar flexible web into 
a collapsible tubular shape defined by the surface of a forming 
ivjandrel about which successive increments of aaid'veb are 
wrapped, vfhereafter the adjacent edges of each increment, 
which extend longitudinally of said mandrel, are connected to 
each other to constitute a longitudinal seam of the tube 
thus produced, characterized in that it comprises the steps of 

continuously feeding said web along said mandrel in the 
direction of the longitudinal axis of said web, one face of 
the latter being in contact with the mandrel surface; 
" continuously feeding, at the same time and in the same 
direction, a flexible elastic band-like sheet member having 
a width slightly smaller than that of said web, one face of 
said sheet member being in contact with the other face of said 
web, and the longitudinal axis of said sheet member 
substantially coinciding with said longitudinal axis of the 
web, whereby said sheet inember covers a major central portion 
of said other web surface, while tivo opposite lon{?itudinal 
in-^.r^inal portions of said web remain free of said, sheet member; 

- ,;j.iding the other face of said sheet member so as to apply 
the latter together with said web around said mandrel, 
vf/.-ereby the successive web increments fed along said mandrel 
are formed into tubular shape while said free marginal web 
portions extend alongca*. longitudinal. 'maadroi zone in closely 
adjr.cent relation with respect to each other; 

- and bonding the successive increments of said adjacent free 
mr.ryL^n.M web portions to each other during their displacement 
c.long said longitudinal mandrel zone . 
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2 - The nethod according to claim 1, wherein said web 

is constituted by a aaterial which is f usable, and weldable at 
a predetermined temperature, characterized by the fact that 
said step of bonding said freo marginal web portions to each 

other comprises 

- feeding an outer ribbon member and an inner ribbon 
-lember along said longitudinal mandrel zone, at a speed and 

•in a direction equal to thoae of the feed motion of said web, 
one face of said outer ribbon member being pressed against 
the outer face of said marginal web portions, and one face 
of said inner ribbon member being pressed against the inner 
face of said marginal web portions; 

- applying heat to the other face of said outer ribbon 
moDber and to the other face of said inner ribbon member, over 
an initial portion of the length of said longitudinal mandrel 
zone, so as to heat said marginal web portions through the 
ribbon cGmbers at least to said fusing temperature and tf^eld 
thc:i:: to ef:ch other; 

- and cooling said other ribbon member faces at least 
over :i v^rt of the remaining length of said longitudinal 
m?.ndrel zone, so as to cool the welded marginal web portions 
throufih said ribbon members. 

3 - Tho method according to any of claims 1 and 2, 
ch--.r2cterized in that said marginal web portions are brought 
into ,?.n overlapping portion along said longitudinal mandrel 
?,ono, the inner ribbon member being applied r.gainst the inner 
surf-.ce of the underlying marginal web portion, find the outer 
riobon member beinfi applied to the outer surface of the 
overlying marginal web portion. 
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4 - A device for cf.rrying out the method according to 
r.ny of claims 1 to 3, coni'rising a forming mandrel nnd 
rie-=ins for feeding along the latter a web to be formed into 
tubulcr shcpo about said mandrel, charccterized in that 
SEiicl v;eb feeding; means are adapted to feed the web continuoixsly 
cnd in the direction of the longitudinal axis of the web in 
such r. v/iiy thr.t one face of the latter engages the peripheral 
surf^.ce of the mandrel, a; flexible elastic band having a 
width smaller than that of. said web being fed by hand feeding 
mc.-ns in ^. direction and r.t a speed .equal to those of the 
v/eb feeding motion, one fnce of said band being in contact 
with the other web fnce, and the respective longitudinal axes 
of sr.id band and said web substantially coinciding with each 
other; oaid mandrel being located within a guiding member 

cowcr-v.ly curved guiding wall of which coaxi&lly surrounds 
r. :;iajor portion of the periphery of sr.id mandrel so as to 
define therewith a guiding passage having a radial width 
substantially i^qual to the combined thicknesses of said web 
rnc. c:'.id baiid, for guiding said bend together with said web 
alonf. 3-;id mf.ndrel and applying them to the periphery thereof; 
bonding noans .-^.rranged along the remaining minor longitudinal 
portion of tb.c :,;andrel periphery which is not surrounded by 
s.T.id ..Tuiding wall, for bonding to csch other the opposed 
longitudinal -r.ryinal portions of SMid web, which are 
diopl-^.cec! in closely •. cljacent relationship along said minor 
r:"-.udrel periphery portion. 
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5 - device according to claim 4, characterized in 
th-t said -andrel hcs q circumferential dimenaion smaller 
than the width of s-'id wob, whereby 3Cid mr.r^;inal web portions 
overlf.p er.ch other nlong sr.id longitudinal mandrel zone* 

6 - The device according to claime 4 and 5, characterized 
m that c longitudincl portion of said mandrel located upstream 
with rcBpect to the web feed direction has a diameter slightly 
smr.ller than the inner diameter of the finished tube, whereas 
the remaining downctream portion of said mandrel has a diameter 
substantially equal to said finiehed tube diameter said 
concavGly curved guiding wall hrtving correaponding longitudinal 
upstream and downstreauT portions the first of which has a 
di?,meter correspondingly smaller than the- diaraeter of the 
dovKistream portion of said guiding wall. 

7 - ThG device according to any of clciims 4-6, 
ch..ractGrizod in tho.t said elastic band is an endless band 
g-uided over a plur^xlity of rollers at least one of which is 
connectf^d to rotary driving roller driving means, one brim 
of SP.id band buing disposed within said guiding channel. 

a - The device according to any of claims 4-7 » 
chrvrActerized in that sc^id bonding means comprise an outer 
t-ndless ribbon of hc*at conducting material guided over at 
lorst two rollers c:t least one of which is connected to rotary 
roller driving m?ans, one brim of said outer ribbon being 
arranged along said longitudinal mandrel sone ajid having its 
outor facG directed toward the mandrel, while the inner face 
of .n upstrcr.m portion of said ribbon brim engages the heating 
surface of t\ heater, fnd the inner face of downstream portion 
of said brim engages the cooling surface of a cooler, said 
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bc-.ding means further comprising r.n inner endless ribbon 
of he-p.t conducting materie.l guided over at least two 
rollers l.o.Dt one of which is connected to rotary roller 
driving means, one brie of said inner ribbon being arranged 
in a longitudinal groove- of said raandrel, which extends along 
srAA longitudinal nandrsl zone and which has a depth 
substantially equal to the thickness of said inner ribbon, 
ar. upstream portion of the bottom of said groove constituting 
the heating surface of a heater disposed within said m.^drel, 
and downstream portion of said groove bottom conetitutinc 
the cooling surface of a cooler arranged within said mandrel, 
sMd rotary driving means being adapted to drive oaid ribbons 
in such a woy, that said brims of the inner and outer ribbons, 
respectively move at a speed and in a direction equal to 
that of the web feed motion. 

9 - The device according to any of clr.ims 4-8, 
characterized' in that said mandrel and said guiding member 
are provided with internal ducts- opening at a plurality of 
location into said guiding channel and connected to a pressure 
gf.s source, for providing a lubricating gas film on the 
mandrel surface and said concave guiding wall. 

10 - The device according to any of claims 4-9, 

. characterized in that at least one concavely profiled guide 
roller is provided addr.cent said mandrel at a location opposi- 
te eUd longitudinal mandrel zone. 
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11 - A nethod aubstaniialiy/as disclosed heroin above , 
pe^rticularly with referenci'to -PIg. 1-5 of the appended 

■drawintjB.- ■ 

12 - A dc-vice subatantially/as disclosed hereinabove, 

particularly with reference to Fig. 1-5 of the append.ed 
drr.wing. 
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